Morphological differences elicited by two weak acids, retinoic and valproic, in rat embryos grown in vitro.
We compared in rat whole-embryo culture the morphological changes elicited by valproic acid (VPA) with those elicited by trans-retinoic acid (RA). Rat embryos explanted on day 9.5 of gestation were treated on day 10 with RA or VPA at concentrations producing equivalent reductions in embryonic protein. The concentrations selected for morphological assessment by scanning and transmission electron microscopy, 2.3 and 800 microM, respectively, for RA and VPA, produced approximately a 50% incidence of abnormally open anterior neuropores in initial range-finding experiments in the culture system. Protein and DNA analyses were also performed on corresponding groups of embryos at three different doses. With concurrent control groups used as reference standards, the two treatment groups were compared for differences in external and internal morphology, protein and DNA contents, and growth indices. While certain variables responded similarly in the two treatment groups, e.g., the growth variables, protein and DNA contents, each drug produced selective morphological effects. Whereas treatment with RA produced underdeveloped branchial arches, symmetrically cleft cranial defects resulting in openings in rhombencephalic and prosencephalic regions, and exteriorized neural tissue in the caudal neuropore region, VPA produced irregular clefts with wavy margins along the entire length of the neural tube, and an open caudal neuropore without eversion of the neuroepithelium, while producing no detectable effect on the branchial arches. The similar effects of these two drugs on protein and DNA contents suggest comparable degrees of overall toxicity; however, the dissimilar effects on neural tube and branchial arches, coupled with the large difference in concentration of the drug required to produce the effects, add to the evidence that their mechanisms for elicitation of abnormal development are qualitatively different.